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Introduction

Tobacco smoking is a global public health problem, which has several health risks such as stroke,

coronary artery disease, myocardial infarction, lung cancer, chronic obstructive pulmonary disease, erectile

dysfunction, and perceived addictiveness1). Eight million people die from tobacco smoking each year,

including one million deaths from secondhand smoke (SHS) exposure. In addition, more than 80% of the 1.3

billion smokers worldwide live in low- and middle-income countries, increasing the disease burden and

tobacco-related mortality in these regions.

Mongolia has a high number of smokers and has reduced SHS exposure by banning smoking in public

places. However, in Mongolia, smokers prefer to smoke indoors, especially in winter, when temperatures

reach −20℃, increasing the risk of SHS exposure in non-smokers. Further, SHS exposure during

pregnancy has several harmful effects on mothers and fetuses. This review discusses SHS exposure among

pregnant women in Mongolia and preventive interventions.

1．Definition of SHS

SHS includes sidestream smoke (released from the burning end of cigarettes) and mainstream smoke

(exhaled by smokers)2)3). More than 4,000 chemicals have been identified in tobacco smoke. The U.S.

Surgeon General concluded that¹There is no risk-free level of exposure to secondhand smoke. Breathing

even a little secondhand smoke can be harmful to your health.º4)

SHS can cause coronary heart disease, lung cancer, and stroke in adults, and sudden infant death

syndrome, ear infections, respiratory symptoms, and acute lower respiratory infections in infants and

children5)~7). SHS exposure during pregnancy harms both the mother and the fetus ; it causes a decrease in

infant birth weight8)~10), and increases the risk of congenital fetal malformations9)11), stillbirth11), preterm

birth12)13), small for gestational age10)14), and pre-eclampsia15). SHS exposure during pregnancy increases

the risk of low birth weight (< 2500 g) by 22%, reduces mean birth weight by 33 g or more8), and increases

the risk of stillbirth by 23% and congenital malformation by 13%11). A meta-analysis reported that SHS

exposure reduces infant weight by 60 g. SHS-exposed infants also had a height that was longer by 1.75 cm,

and an increased risk of congenital anomalies by 17%9).

Several methods have been used to assess SHS exposure, including self-administered questionnaires,

measurement of indoor concentrations of SHS constituents (nicotine, carbon monoxide, and nitrogen oxide),

and measurement of biomarkers such as cotinine, a nicotine metabolite, in blood, saliva, urine, and
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hair16)~18). The half-life of cotinine is 17 h longer than that of nicotine (2-3 h)19). Because of its relative

stability, cotinine has been used to estimate tobacco smoke exposure. However, using biomarkers to

measure SHS exposure is impractical in low- and middle-income countries because of the high cost of

reagents for sample analysis, transportation and storage, and measurement limitations. Thus, self-

administered questionnaires, which are widely used to assess exposure to SHS are commonly used in these

countries.

2．Prevalence and risk factors of SHS exposure

The worldwide prevalence of SHS exposure among women was 35% in 20102). The prevalence of SHS

exposure among pregnant women in China was 75.1% in 200820) and 21.3% in 201921). The same

prevalence was 60.4% in Korea from 2005 to 200622), and 36.9% in Japan from 2011 to 201423). The

prevalence of SHS exposure was 45.8% and 35.7% among women in Mongolia in 201324) and 201925),

respectively. This prevalence was 44.8% among non-smoking pregnant women in Mongolia from

November 2015 to January 201626). In that study26), SHS exposure was assessed using urinary cotinine (UC)

levels. UC levels were classified into three categories : not exposed to SHS (UC levels of < 5 ng/ml), exposed

to SHS (UC levels of 5-100 ng/ml), and biochemically determined smokers (UC levels of > 100 ng/ml). As a

result, 48.7% of the study population were classified as not exposed to SHS, 39.5% were classified as

exposed to SHS, and 11.8% were biochemically determined smokers.

According to the WHO STEPwise approach to noncommunicable disease risk factor surveillance, the

self-reported prevalence of active smoking among men in Mongolia was 49.1% in 201324) and 43.7% in

201925). Furthermore, the prevalence of active smoking (as determined by urinary cotinine levels) among

pregnant womenʼs partners in Mongolia was 64.2%27).

Despite the difficulty of assessing SHS exposure using biological markers in low- and middle-income

countries, a previous study used biomarkers and urinary cotinine levels to measure this parameter in

Mongolia26).

There are several risk factors for SHS exposure among pregnant women. A study in New York City

reported that the risk of SHS exposure during pregnancy was high among U.S.-born African Americans

and people with lower educational achievement (less than 12 years)28). The number of smokers in the

household was positively correlated with serum cotinine levels in California, United States29). Being

younger, underweight (BMI < 18.5 kg/m2), and primiparous, as well as having previous smoking history

and lower educational achievement were positively correlated with SHS exposure in Spain30). Further-

more, living in rural areas, living with a heavy smoker, not having smoke-free home rules, and lower scores

of SHS knowledge increased the risk of SHS exposure among pregnant women in China31).

Older age (OR : 0.95 ; 95% CI : 0.91-0.98) and higher educational achievement (OR : 0.24 ; 95% CI :

0.09-0.60) were associated with a lower risk of SHS exposure among pregnant women in Mongolia.

Moreover, female non-smokers from homes where smoking was permitted in areas, such as balconies and

bathrooms, had a higher risk of SHS exposure than female non-smokers from homes where smoking was

not permitted (OR : 2.25 ; 95% CI : 1.31-3.88)26).

A study found that pregnant womenʼs and their partnersʼ urinary cotinine levels were significantly

correlated (p < 0.001), although the correlation coefficient was small (Spearmanʼs r = 0.250)27), suggesting

that pregnant women might be exposed to SHS from their partners or family members. In Mongolia,

smoking is prohibited in public areas such as restaurants, bars, hotels, schools, and workplaces. As a result,

smokers may smoke at home or outside the home in areas, such as the balcony, landing of the stairs, or

hallway of the apartment, increasing SHS exposure among pregnant women. Thus, healthcare providers
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need to acknowledge the risk factors for SHS exposure and the harmful effects of SHS on pregnant women

and provide health education for these women, their partners, and household members.

3．Prevention of SHS exposure among pregnant women

Many countries have enforced restrictions on tobacco products, such as establishing smoke-free laws,

using graphic health warning packages or labels to provide accurate information about the risks of tobacco,

using anti-tobacco mass media campaigns, enforcing bans on tobacco advertisements, promotions, and

sponsorships, and increasing taxes on tobacco32). Several studies have assessed the effectiveness of

interventions that reduce SHS exposure. For instance, health education, including physician advice33),

educational materials such as videos and booklets34), role plays and skills practice to improve the ability to

negotiate with smoking partners34)35), and telephone hotlines34) have been used to increase knowledge on

the detrimental effects of SHS.

A study in Mongolia has found that portable high-efficiency particulate air filters decrease blood

cadmium concentrations among pregnant women by 14%. However, the effect of this intervention was not

compared between the intervention group and control group36).

These data underscore the need to increase public awareness of the harmful effects of SHS exposure and

the reduction of this type of exposure during pregnancy.

4．Conclusions

The prevalence of secondhand smoke exposure during pregnancy in Mongolia is high, and pregnant

womenʼs and their partnersʼ urinary cotinine levels are positively correlated. Therefore, future research

should assess the effects of SHS exposure and focus on preventive measures for pregnant women in

Mongolia.
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（和文抄録）

モンゴル国における妊婦の受動喫煙

九州大学大学院医学研究院 保健学部門 看護学分野

疋 田 直 子

喫煙は，様々な健康被害をもたらす公衆衛生上の大きな健康問題である．毎年，世界中で 800 万人

がたばこを原因とする病気で命を落としており，そのうちの 100 万人は受動喫煙が原因であると言わ

れている．受動喫煙には，「安全な曝露レベルはない」と言われていることから，たばこの煙への少し

の曝露であっても避ける必要がある．世界の喫煙者の 80％以上が低中所得国に居住しているが，モン

ゴル国では 43.7％の人が喫煙者で，35.7％の女性が受動喫煙をしていると報告されている．妊娠中の

受動喫煙は，妊婦と胎児両方の健康に影響を及ぼし，早産や死産，先天性の異常や，胎児発育の阻害，

母体の妊娠高血圧症候群のリスクを高めるなどの影響が報告されている．モンゴル国における非喫煙

妊婦の受動喫煙率は 44.8％であり，年齢が若い人，学歴が低い人，家庭内全室を禁煙にしていない人

が，受動喫煙のリスクが高いことが報告されている．また，妊婦とパートナー（夫）の尿中コチニン

レベルが相関していることからも，妊婦はパートナーまたは同居している家族が喫煙しているたばこ

から受動喫煙していることが考えられる．受動喫煙予防のための対策として，法律の制定やマスメ

ディアを使ったキャンペーン，たばこ広告の禁止，健康への害の表示，たばこ税の増税といった対策

が取られている．また，医師のアドバイス，ビデオやパンフレットなどの教育媒体を用いた健康教育，

喫煙するパートナーとの交渉の仕方のロールプレイ等の介入の効果が報告されている．これらの研究

データは，社会全体の受動喫煙の害に対する意識を高め，妊娠中の受動喫煙の曝露を減らすことにつ

ながると思われる．モンゴル国においても，妊婦の受動喫煙がどの程度健康に影響を及ぼしているの

かを明らかにすること，また，受動喫煙を予防するための介入の効果を検証する必要がある．

キーワード：妊婦，受動喫煙，予防，モンゴル
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